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Abstract. Global competition and increasingly complex networks of supply chains require new production philosophies, novel supply chain 
paradigms (Lean, Agile and Hybrid ones) and new organization and cooperation forms of companies in order to reduce cost, increase productivity 
and boost competitiveness. Therefore, members of an Agile supply chain form a virtual enterprise (VE) network, which stands for temporary 
cooperation of VE members (final assemblers, suppliers, service providers) in which the members share their skills, human and equipment 
resources as well as waste for more efficient operation. The goal of this study is VE optimization, which means forming optimum combinations 
of potential chain members. This innovative and original approach involves developing an optimization method and defining objective func-
tions (total cost, total lead time) and design constraints (production and service capacities, inventories and members flexibility) for optimum 
formation of VEs. The focus of VE optimization is to manufacture and deliver final products to customers in the most time- and cost-effective 
manner, with the total cost and total lead time of the supply chain being minimized during the optimization. Unique optimization software has 
been developed based on this method. It can can be widely used for optimizing micro- and macro regional virtual networks.
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ible and fast response to customer and market demands. Agile 
supply chain is applied with innovative, more custom-designed 
and higher variety products that are smaller in volume. A VE 
stands for temporary cooperation of enterprises in which the 
members (final assemblers, component suppliers, raw mate-
rial suppliers, service providers) share their skills, equipment, 
human resources and risks in order to reduce costs and increase 
competitiveness and profit [1].

This research study is very important and relevant because 
cost and lead time reduction and improvement of productivity 
are very important goals of all companies and supply chains.

The goal of the research was virtual enterprise optimization, 
which means forming an optimum combination of potential VE 
members to achieve the most effective operation in terms of 
cost and/or lead time. The goal was to develop an optimization 
method and optimization software. The aim of the method and 
the software is to manufacture and deliver final products to 
customers in the most time- and cost-effective way.

2.	 Literature review

Changes in the economy, production philosophies and supply 
chains are described in many works [1–3]. Definitions, char-
acteristics of supply chains and supply chain planning also ap-
pear frequently in the literature [4–7]. Existing literature often 
discusses inter alia the following most important objectives for 
supply chain optimization: cost [8, 9], profit [10], lead time [11] 
and customer service level [12].

Novel supply chain paradigms (Lean, Agile and Hybrid 
supply chains) are established [13, 14] to fulfil different cus-
tomer needs.

1.	 Introduction

In the changing economic environment of global competition, 
which entails continuous change of customer demands, enter-
prises have to focus on cost reduction, productivity and prof-
itability.
In the production process, resources (raw materials, labor, ma-
chines, equipment, energy and other facilities) are always lim-
ited. It is thus very important at manufacturing companies to 
produce cost -effective final products in a short lead time. This 
can be effected by combining minimized cost with higher effec-
tiveness. New production philosophies are therefore required.

Expensive mass production (“Push” – “make to stock”) is 
being replaced by the more cost-effective production of unique 
products (“Pull” – “make to order”). More complex networks 
of supply chains are being formed and novel supply chain (SC) 
paradigms (Lean, Agile and Hybrid ones) have emerged as an 
alternative to traditional supply chains in order to increase com-
petitiveness and reduce production as well as operation costs 
of companies. Different supply chains have to fulfill different 
customer needs.

New organization and cooperation forms of companies are 
established in order to increase productivity and competitive-
ness, reduce production as well as operation costs and opti-
mize processes. Agile supply chain is relevant here because 
the members of the chain cooperate within the framework of 
a virtual enterprise (VE). The essence of this concept is the flex-
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